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(54) METHOD OF MANUFACTURING TRANSLUCENT ELECTROMAGNETIC WAVE SHIELD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a protective layer which more raises the 
translucency of a translucent electromagnetic shield with a 
conductive layer, having a mesh-like wiring structure. 
SOLUTION: The manufacturing method comprises steps of 
applying a translucent resin to form a protective layer 4 on a 
conductive layer 3 of a conductive material wired, such as 
meshes on a base layer 2, laminating a sheet layer 5 thereon, 
and hardening the resin. Laminating the sheet presses the outer 
surface of pre-hardened protective layer, which can smoothly 
level irregularities due to influence of the mesh-like conductive 
layer. This pressing of the pre- hardened protective layer resin 
makes the resin pushed in among the mesh-like wirings into a 
filled state such that spaces between the wirings are filled up 
fully, without openings. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The manufacture approach characterized by including the process in which perform lamination 
processing by the web material from on the, and said translucency resin is stiffened after applying the 
translucency resin used as a protective layer on said conductive layer in the manufacture approach of the 
translucency electromagnetic wave shielding object which comes to form the conductive layer which wired 
electric conduction material in the shape of a mesh on a base material layer. 

[Claim 2] The manufacture approach according to claim 1 which uses a translucency resin film or a 
translucency glass plate as a web material. 

[Claim 3] The manufacture approach according to claim 1 or 2 which uses the resin of an ultraviolet curing 
mold or an electron ray hardening mold for the translucency resin made into a protective layer, and is 
stiffened by UV irradiation or electron beam irradiation after the lamination processing by the web material. 
[Claim 4] The manufacture approach given in any 1 term of claims 1 -3 which apply the translucency resin 
made into a protective layer with screen printing. 

[Claim 5] The manufacture approach characterized by preparing a heat glue line in the manufacture 
approach of the translucency electromagnetic wave shielding object which comes to form the conductive 
layer which wired electric conduction material in the shape of a mesh on a base material layer between said 
conductive layers and protective layers formed on this conductive layer, and carrying out 
thermocompression bonding of said protective layer. 

[Claim 6] The manufacture approach according to claim 5 over which heat adhesion resin is applied to the 
rear face of the translucency resin film made into a protective layer, this heat adhesion resin is contacted to a 
conductive layer, and a heat press is covered from on said translucency resin film. 

[Claim 7] The translucency electromagnetic wave shielding object which is acquired by the manufacture 
approach given in any 1 term of claims 1-6, and has 3 layer structures of a wrap protective layer and ** for a 
base material layer, the conductive layer which comes to wire in the shape of a mesh in electric conduction 
material on this base material layer, and this conductive layer at least. 

[Claim 8] The translucency electromagnetic wave shielding object according to claim 7 in which the glue 
line was formed at the rear face of a base material layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electromagnetic wave shielding object of suitable 
translucency to install in front faces of a display, such as a plasma display panel (PDP), especially about the 
electromagnetic wave shielding object which has a shielding function to an electromagnetic wave. 
[0002] 

[Description of the Prior Art] Although it has now been common sense to prevent the effect of the 
electromagnetic wave of electronic equipment, since plasma discharge is used, especially by PDP from 
which marketing recently began, the function which prevents electromagnetic wave leakage more than 
former is called for. It is necessary to prevent the electromagnetic wave from a screen, therefore the 
electromagnetic wave shielding object of translucency is suggested in display units, such as PDP. 
[0003] As a translucency electromagnetic wave shielding object, what formed silver and the metal thin film 
of oxidization in JUUMU by sputtering is known. Although this raises translucency by forming a metal 
layer thinly, it is difficult for it for it to be satisfied with 1MHz - 1GHz required of an electromagnetic wave 
shielding effect by resistance becoming large by making a metal layer thin of the engine performance of 
30db(s). 

[0004] Then, the electromagnetic wave shielding object with the structure which formed the conductive 
layer by wiring electric conduction material, such as copper foil and a nickel foil, in the shape of a mesh (the 
shape of a grid) on a transparence base material layer (one side or both sides) is suggested to JP,9-283977,A 
like invention of an indication. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the electromagnetic wave shielding object of this 
mesh-like wiring structure excels the thing of the above-mentioned diaphragm structure in translucency, in 
order to use it for a scope which is used as a TV apparatus to which it views and listens every day, PDP etc. 
cannot be said to be still sufficient transparency, but is asked for the further translucency. 
[0006] That is, in the case of mesh-like wiring structure, form the protective layer of translucency resin on a 
conductive layer, he is trying to prevent oxidation etc., and usually forms this protective layer by screen 
printing, the curtain coating-machine method, the roll coater method, and the flow coater method. However, 
by this process, since a lower layer conductive layer is a mesh-like, unevenness of that mesh will be 
reflected in a front face, Yuzu skin-like irregularity will be made, and transparency will fall under the effect 
of the scattered reflection by this. Moreover, if the resin of a protective layer is not just choked up between 
wiring of mesh-like wiring (space part between wiring), it will become the factor in which scattered 
reflection comes also by the part and reduces transparency in it. 

[0007] Then, this invention offers the manufacture approach which has translucency raised more about the 

translucency electromagnetic wave shielding object of mesh-like wiring structure. 

[0008] 

[Means for Solving the Problem] According to this invention, in the manufacture approach of the 
translucency electromagnetic wave shielding object which comes to form the conductive layer which wired 
electric conduction material in the shape of a mesh on a base material layer, after applying the translucency 
resin used as a protective layer on a conductive layer, it is characterized by including the process in which 
perform lamination processing by the web material from on the, and translucency resin is stiffened. 
According to this approach, by laminating the web material which made the front face smooth as much as 
possible, press can be applied to the outside surface of the translucency resin before hardening (protective 
layer), and the irregularity under the effect of a mesh-like conductive layer can be accustomed flat and 

http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 8/ 1 12 006 



JP,2003 -008281, A [DETAILED DESCRIPTION] 



Page 2 of 4 



smooth. Moreover, it will be in the condition that translucency resin is pushed in and filled up with pressing 
the translucency resin before hardening between mesh-like wiring, and the space during wiring will fully be 
filled without a clearance. 

[0009] A web material may exfoliate after hardening of translucency resin, and it leaves it as it is, and it is 
good in stripes as a part of protective layer. In this case, a web material is formed from a translucency resin 
film or a translucency glass plate. The translucency resin made into a protective layer is good to consider as 
the technique which uses the resin of an ultraviolet curing mold or an electron ray hardening mold, and is 
stiffened by UV irradiation or electron beam irradiation after lamination processing of a web material. In 
this case, ultraviolet rays or an electron ray may be irradiated from the base material layer side of 
transparence, and as long as a web material is translucency, it may be irradiated from a web-material side. 
Although screen printing, the curtain coating-machine method, the roll coater method, the flow coater 
method, etc. can be used for the method of application of translucency resin, in order to carry out partition 
spreading so that it may leave the touch-down part prepared in a conductive layer maximum outline, its 
screen printing is the optimal. A web material can be beforehand fabricated as the configuration of a 
partition. 

[0010] According to this invention, in the manufacture approach of the translucency electromagnetic wave 
shielding object which comes to form the conductive layer which wired electric conduction material in the 
shape of a mesh on the base material layer, it is characterized by preparing a heat glue line between a 
conductive layer and the protective layer formed on this conductive layer, and carrying out 
thermocompression bonding of the protective layer besides above. That is, by carrying out 
thermocompression bonding, a heat glue line is made to enter enough between mesh-like wiring of a 
conductive layer, it is filled up, this absorbs the irregularity of a conductive layer, and a protective layer is 
maintained flat and smooth. 

[001 1] Although the approach of forming the translucency resin used as a protective layer on it is also 
possible since heat adhesion resin is previously applied on the conductive layer in order to prepare a heat 
glue line, it is good to consider as the process which forms a protective layer on a conductive layer by 
applying heat adhesion resin to the rear face of the translucency resin film made into a protective layer 
preferably, contacting this heat adhesion resin to a conductive layer, and covering a heat press from a top. 
Spreading of the heat adhesion resin on the rear face of a translucency resin film can use screen printing, the 
roll coater method, etc. 

[0012] Since it has 3 layer structures of a wrap protective layer and ** for a base material layer, the 
conductive layer which comes to wire in the shape of a mesh in electric conduction material on this base 
material layer, and this conductive layer at least, and it fills up with a protective layer without a clearance 
between mesh- like wiring of a conductive layer and the translucency electromagnetic wave shielding object 
acquired by the process of above this inventions has a smooth front face, it serves as a product which was 
very excellent in transparency. When the glue line is prepared in the rear face of this product, i.e., the rear 
face of a base material layer, the attachment activity to a display etc. becomes easy and is desirable. 
[0013] 

[Embodiment of the Invention] The appearance of the translucency electromagnetic wave shielding object 
applied to this invention at drawing 1 is shown. The translucency electromagnetic wave shielding object 1 of 
illustration has 3 layer structures of the wrap protective layer 4 for the base material layer 2 of translucency, 
the conductive layer 3 considered as mesh-like wiring on it, and this conductive layer 3. The example of 
representation of the cross-section structure is shown in drawing 2 (a). 

[0014] By this example, the base material layer 2 consists of highly transparent polyester resin, and let it be 
sheet metal with a thickness of about 0.1mm. The conductive layer 3 of mesh-like wiring is formed on the 
front face of this base material layer 2. Although the conductive layer 3 is formed in one side of the base 
material layer 2 in this example, it is also possible to form in both sides of the base material layer 2. 
[0015] A conductive layer 3 uses metal membranes, such as metal Tomari, such as copper and nickel, silver, 
and oxidization in JUUMU, or conductive ink and the conductive paint which mixed such conductive 
material in ink or a coating, wires a mesh-like pattern by screen printing or the roll coater method, and 
obtains these electric conduction material. Thus, upwards the conductive layer 3 of mesh-like wiring was 
formed, a protective layer 4 is formed, and main front faces are covered. 

[0016] The protective layer 4 could be formed from translucency resin, such as polyester resin, acrylic resin, 
and vinylchloride resin, and uses the highly transparent polyester resin same with the base material layer 2 
in this example. While filling 3 1 between mesh-like wiring without a clearance by forming this with 
lamination mode of processing as shown below, the smooth front face 41 has been obtained. 
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[0017] The protective layer production process of the translucency electromagnetic wave shielding object 1 
shown in this drawing 2 (a) applies polyester resin with screen printing from on a conductive layer 3, after 
forming from the base material layer 2 to the conductive layer 3 by technique as usual first. It is possible to 
divide correctly unnecessary parts of a protective layer 4, such as an earth terminal to expose, and to apply 
them by using this screen printing. After applying the polyester resin of a protective layer 4, before 
stiffening the resin, lamination processing which sticks a web material 5 from a top as shown in drawing 3 is 
carried out. 

[0018] In lamination processing, while the applied polyester resin is soft, from on the, the web material 5 
with a smooth front face is covered and put, and is stuck. A web material 5 is the resin film or glass plate set 
by the flat-surface configuration of the field which forms a protective layer 4, while the polyester resin of 
the soft protective layer 4 is pushed in by the press when sticking this and it is filled up that there is no 
clearance in 31 between wiring, the front face of a protective layer 4 is accustomed by the web material 5, 
and flattening of it is carried out. 

[0019] Since it does not have a flattening process like this example, in unevenness being possible for 
protective layer 1 04 front face according to the irregularity which originates in the shape of [ of a conductive 
layer 103 ] a mesh according to the translucency electromagnetic wave shielding object 100 of the 
conventional technique shown in drawing 2 (b), the clearance had opened without the inside of a protective 
layer 104 also fully burying 131 between wiring of a conductive layer 103, and these became the basis of 
scattered reflection and had influenced transparency, the result it is markedly alike and improves by these 
troubles being solved by this invention has been obtained. [ of transparency ] 

[0020] After lamination processing irradiates ultraviolet rays, stiffens a protective layer 4, and makes it 
complete from a base material layer 2 or web-material 5 side in this example. After hardening, although he 
is trying to remove a web material 5 in the example of drawing 2 , it is also possible to a protective layer 4 
and really leave as a layer in the state of drawing 3 . In this case, it considers as the translucency resin film 
which also formed the web material 5 from highly transparent resin. 

[0021] In drawing 4 - drawing 7 , other examples of the translucency electromagnetic wave shielding object 
which can be created at the same process as the above are ******(ed). 

[0022] The example of drawing 4 is an example which arranged the adhesive layer 6 and the release paper 7 
in the rear face of the base material layer 2 used as the opposite side of the field in which the conductive 
layer 3 and the protective layer 4 were formed, as a glue line. According to this example, it can stick on the 
object of a display etc. easily by removing a release paper 7 and exposing an adhesive layer 6. 
[0023] The example of drawing 5 is an example which formed the touch-down wiring 8 in the periphery 
section of the base material layer 2. The touch-down wiring 8 surrounding such a perimeter can be formed 
in coincidence as a conductive layer 3 and this quality of the material. It divides and the protective layer 4 in 
this case is applied so that the touch-down wiring 8 may be exposed. 

[0024] Although it is the example which formed the touch-down wiring 8 as well as drawing 5 , a web 
material 5 is unified as a part of protective layer 4, and it has left the example of drawing 6 . The 
configuration of the field which forms a protective layer 4 is made to adjust the web material 5 in this case, 
and it is formed beforehand. The example in which drawing 6 (a) formed the touch-down wiring 8 in the 
periphery like drawing 5 , and drawing 6 (b) are the examples for which the touch-down wiring 8 was 
rotated to the rear face of the base material layer 2. 

[0025] The example of drawing 7 is an application of the example of drawing 4 , and is an example which 
formed the thermocompression bonding layer 9 in the rear face of the base material layer 2 as a glue line. 
That is, it is made to carry out thermocompression bonding to an object with a heat press etc. rather than 
removes and sticks a release paper 7 like drawing 4 . 

[0026] The example of drawing 8 is an example which changed the process. In this example, the polyester 
resin film of a configuration set by the flat-surface configuration of the conductive layer 3 to cover is made 
into protective layer 4 f , and the thing in which the heat glue line 10 was formed at the rear face (medial 
surface) is prepared. The heat glue line 10 is applied to the film rear face of protective layer 4 ! with screen 
printing. 

[0027] Thermocompression bonding of protective layer 4 ? with this heat glue line 1 0 is carried out with a 
heat press from lamination and on its on the base material layer 2 in which the conductive layer 3 was 
formed. Since the heat glue line 10 which became soft at the time of this thermocompression bonding 
process enters that there is no clearance in 3 1 between mesh-like wiring of a conductive layer 3, the highly 
transparent translucency electromagnetic wave shielding object 1 can be acquired like the example of 
drawing 2 . 
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[0028] 

[Effect of the Invention] According to the translucency electromagnetic wave shielding object concerning 
this invention, a protective layer with the smooth front face which the Yuzu skin condition resulting from 
mesh-like wiring of a conductive layer was canceled, and filled between mesh-like wiring without the 
clearance is offered, thereby, compared with the conventional product, it can be markedly alike, and a highly 
transparent translucency electromagnetic wave shielding object can be offered now. Therefore, various 
kinds of application — the application also colors monitor displays, such as breadth, a television screen, and 
a personal computer, the display screen of a portable telephone, or a base material layer sharply, and uses it 
for the case of a skeleton product ~ is possible. 

[Translation done.] 
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[Drawing 4] 
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[Drawing 7] 
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(54) METHOD OF MANUFACTURING TRANSLUCENT ELECTROMAGNETIC WAVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a protective layer which more raises the 
translucency of a translucent electromagnetic shield 
with a conductive layer, having a mesh-like wiring 
structure. 

SOLUTION: The manufacturing method comprises steps 
of applying a translucent resin to form a protective layer 
4 on a conductive layer 3 of a conductive material wired, 
such as meshes on a base layer 2, laminating a sheet 
layer 5 thereon, and hardening the resin. Laminating the 
sheet presses the outer surface of pre-hardened 
protective layer, which can smoothly level irregularities 
due to influence of the mesh-like conductive layer. This 
pressing of the pre- hardened protective layer resin 
makes the resin pushed in among the mesh-like wirings 
into a filled state such that spaces between the wirings 
are filled up fully, without openings. 
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